To determine effects of maternal fasting on antepartum computerized fetal heart tracing analysis.
INTRODUCTION
Regular glucose and oxygen supply are crucial for fetal well being. 1 The fetal glucose supply depends mainly on the maternal plasma glucose concentration and the maternal-fetal plasma glucose concentration gradient. 2 Maternal glucose ingestion is believed to increase the incidence of reactive cardiotocography (CTG) tests. 3 There are conflicting reports on the fetal heart rate (FHR) index affected by glucose administration. 4 Gillis et al. 5 reported an increase in FHR accelerations after glucose ingestion. Other investigators observed an increase in the mean FHR, but not in the number, duration and amplitude of FHR acceleration. 6 Little is reported in the literature about the effect of maternal fasting on fetal heart activity. Pregnant women fasting during Ramadan provide a unique opportunity to study the effect of maternal fasting on patterns of fetal heart activity. Healthy adults are expected to abstain from food and drink during daylight hours throughout the month of Ramadan.
In a previous study, we have demonstrated that fetal breathing movement is significantly reduced in pregnant women observing Ramadan. No changes were observed in fetal body movement, tone or amniotic fluid volume. 7 This study is to explore the relation between maternal fasting and fetal cardiac activity.
OBJECTIVE
The objective is to determine the effects of maternal fasting on antepartum computerized fetal heart tracing analysis.
SUBJECTS AND METHODS
A cross-sectional observational study was carried out at Al A consecutive sample of healthy pregnant women with uncomplicated pregnancy and observing Ramadan was recruited from Al-Ain Hospital and the Maternal Child Health Centre, Preventive Medicine Department. Healthy women with uncomplicated singleton pregnancy observed Ramadan at 30 weeks or more gestation, and each gave informed consent. For each fasting mother, a nonfasting healthy pregnant woman matched for age, parity and gestational age was recruited as a control. Each pregnant woman gave a blood sample, and a fetal heart tracing was performed. Maternal blood glucose levels were measured using a glucometer (Accu-Chek Active, Roche Diagnostic GmbH, D-68298 Mannheim, Germany). FHR was recorded using a computerized Sonicaid Fetal Monitoring System (Oxford 8000).
The following FHR indices were evaluated according to Dawes and Redman criteria. 8 Baseline FHR, defined as modal value of pulse interval, measured as the mean rate during episodes of low FHR variation where present. Small accelerations, defined change in FHR Z10 beats per minute (bpm) above the baseline for at least 15 seconds. Large accelerations, defined as change in FHR Z15 bpm above the baseline for at least 15 seconds. Decelerations, defined as change in FHR >10 bpm under the baseline for at least 1 minute, or 20 bpm for at least 0.5 minute, or 25 bpm for at least 0.25 minute. Short-term variation, defined as a mean of 3.75 seconds epochepoch variation. Episode of high FHR variation, defined as at least 5 of 6 consecutive minutes in which the range of pulse interval is >32 mseconds. Episode of low FHR variation, defined as at least 5 of 6 consecutive minutes in which the range of pulse interval is <30 mseconds.
Fetal heart tracing was performed for 20 minutes or less if Dawes and Redman criteria were met.
The mother's age, parity, duration of pregnancy, ethnic group, duration of fasting (last meal or drink) and maternal appreciation of fetal movement were documented.
A sample size of 62 patients were calculated based on a previous study 7 as having the power to detect more than 10% difference and 95% confidence.
The Ethical Committee of the Faculty of Medicine and Health Sciences, United Arab Emirates approved the study.
ANALYSIS
Collected data were subjected to statistical analysis using SPSS. Statistical comparison was made by Pearson w 2 for analysis of changes between the two groups. A p-value of <0.05 was considered to be significant.
RESULTS
A total of 124 pregnant women were studied, with 62 women in each group. The mean (±SD) number of consecutive fasted days was 15±8.3 days. The mean hours since last oral intake was 9.7±1.6 hours in the fasted group and 2.0±0.8 hours in the control group ( p ¼ 0.003). There was no significant difference between the glucose level in the study group (4.6±0.5 mmol/l) and the control group (5.0±1.1 mmol/l). Dawes and Redman criteria were met in 92% (57/62) of the fasting pregnant women and 98% (61/62) of the controls. This difference was not statistically significant. The mean duration needed to meet CTG criteria was 15.3±5.8 and 15.1±6.6 minutes for the fasting and control group, respectively. The FHR indices for the two groups were not significantly affected (see Table 1 ). Fetuses of fasting mothers had fewer numbers of large acceleration than the control group ( p ¼ 0.001). This difference was not related to maternal glucose level, number of days or number of hours fasted. However, it was significantly correlated with maternal appreciation of fetal movement ( p ¼ 0.003).
DISCUSSION
Computerized CTG has the advantage of analyzing several FHR criteria that cannot be assessed visually by an observer. 9 It also presents its results in numerical values that are adjusted to the fetal gestational age. 10 These improve the validity and standardize the assessment of FHR recordings. 11 Failure to meet Dawes and Redman criteria suggests fetal hypoxia. Decrease in FHR variations is the most reliable index of fetal deterioration. 12 Reports on changes in FHR response to hypoglycemia are mainly of insulin-induced hypoglycemia in diabetic mothers. 13 The effect of maternal fasting on the fetal heart tracing in an uncomplicated pregnancy has been less studied. Phelan et al. 14 observed no correlation between fetal heart tracing results and maternal serum glucose concentrations in a nondiabetic and nonfasting population. In our study, all the women were healthy with an uncomplicated pregnancy. In spite of the long hours fasted (9.7±1.6 hours) maternal glucose level remained within normal values (4.6±0.5 mmol/l). This suggests that abstaining from oral intake for as long as 10 hours does not significantly affect maternal glucose levels. We observed a significant reduction in the number of large accelerations (change in FHR Z15 bpm above the baseline for at least 15 seconds) in fasting pregnant women ( p ¼ 0.001). The number of small accelerations (change in FHR Z10 bpm above the baseline for at least 15 seconds) and other fetal heart indices were unchanged. This might be due to the sympathetic activity associated with fetal movement, 15 as we observed a significant association between the number of large accelerations and maternal appreciation of fetal movement ( p ¼ 0.003). However, in a previous report, we observed that maternal fasting and glucose levels had no effect on fetal tone or body movements. 7 The mechanism for changes in large acceleration might be more complicated than the above explanation. This requires further investigations. The difference in the frequency of large accelerations was related to neither maternal glucose level nor the number of days or number of hours fasted. The decrease in the number of large accelerations did not affect the overall assessment of the fetal heart tracing. The percentage of fetal heart tracings that met Dawes and Redman criteria was similar in the two groups. As other FHR indices are within normal values, an observer is likely to interpret the fetal heart trace as normal. 16 
CONCLUSION
The number of large accelerations in computerized CTG tracing is decreased in pregnant women abstaining from food and water. Other fetal heart indices are not affected. The overall fetal heart trace assessment was not significantly affected. The application of these findings in the antenatal fetal heart monitoring requires further investigation.
